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Introduction
Information visualization has been defined as the use of computers to interactively amplify cognition, using visual rep-
resentation. Computers have made data analysis easier and the internet has made large data storage and transmission 
simpler, thereby creating information visualizations is more possible with a wider range of data readily available. Once 
any network (computer, data, or otherwise) becomes robust enough, it seems that a visualization of that network is not 
far behind. Tools like IBMs Many Eyes and TouchGraph have made it easier for people to create their own network vi-
sualizations, illustrating abstract relationships that might not otherwise be visible. Social networks and professional 
communities have benefited from these technologies, as users can more clearly see relationships that might normally 
be obscured by the sheer volume of the data. Visualization tools have also made it possible to map different aspects of 
knowledge domains, adding to the academic community.
Mathematics Genealogy Project
The Mathematics Genealogy Project (MGP), a service of North Dakota State University, contains information about 
those who have acquired advanced degrees in mathematical disciplines, including their advisors and dissertation titles. 
MGP’s website currently provides a searchable database, data submission form, and genealogy posters.
Our intent was to provide useful and insightful visualizations to the MGP using their database, which at the time we ac-
quired it, contained 117,137 student records which go back to 1605. It was our goal to provide the MGP with visualiza-
tions that could help them grasp the breadth and depth of the data that they have, and hopefully help them gain insights 
into the connections among their data. Keeping with Keller’s original intents, we focused on the student-advisor rela-
tionship.
We chose to analyze the MGP data with Many Eyes, TouchGraph Navigator, TreeMap and Microsoft Excel.
MGP Data
Data was provided from the MGP  in tab-delimited form, which 
contained the following fields: id, last name, first name, mid-
dle name, degree, year, dissertation title, advisor 1, advisor 2, 
school, and miscellaneous field. All but the names and title were 
numeric codes. A separate school list was provided; it included 
name and country code, which was further decoded from a coun-
try list. We omitted any data sets which were incomplete in one 
way or another, such as missing the student ID or advisor code.
Visualization Methods
We decided to use networks and trees for our MGP visualizations because they would most clearly illustrate the relationships between students, advisors, and institutions. Through 
these types of visualizations, the underlying network patterns are easier to interpret and the data easier to mine. We used Schneiderman’s task by data type taxonomy to evaluate the 
effectiveness of the different methods. Schneiderman’s seven tasks that a user can apply to a visualization are: overview, zoom, filter, details-on-demand, relate, history, and extract. 
Expert users are more able to see the depth of the various relationships expressed in a visualization, though the graphic nature allows novices to see the most basic and rudimen-
tary relationships as well. Social networks are a common data set to create information visualizations because they contain rich information about networks that might not readily 
be seen another way. Many visualizations of social networks focus on relationship rankings, cohesive subgroups of the network, and ego-centered networks where individuals serve 
as the primary node. Mapping social networks is nothing new and has been in practice since the 1930s, though the field has boomed with the explosion of the internet. Creating 
networks with the MGP data illustrates different trends, such as which institutions have the most students, or which advisors have spawned large numbers of graduate students and 
future faculty. To make these connections different tools were more effective to highlight each relationship.
Many Eyes
Figure 1: Number of doctoral 
graduates in mathematics from 
1869-2008 (US schools with less
than 100 graduates were elimi-
nated from this dataset for optimal 
visualization).
Figure 2: Number of doctoral gradu-
ates in mathematics per country. The 
significantly large number from the 
United States skews the range which is 
not an adjustable feature. 
Figure 3: Student-advisor relationship visu-
alization. Norman Edward Breslow was the 
advisor of John James Crowley, 1973 who was 
the advisor of Ronald S Brookmeyer, 1980. 
Clicking on a student provides additional 
details of graduation year and school.
Figure 4: Visualization showing the occur-
rence of the top 40 phrases used in disserta-
tion topics from 1900-2008.
Figure 5: Visual representation of the En-
tire Ancestor Structure where  it is easy to see 
entire lineages within rectangles, such as that 
in the upper left hand corner, which corre-
sponds to Hubert Anson Newton, who re-
ceived his Ph.D. at Yale University in 1850, 
and has 12,018 descendants.
Conclusions and Future Directions
A benefit in trying to develop a more comprehensive visualization was the experimentation with different visualization types. The data received from the MGP did have us leaning 
towards the generation of a network view initially, but the experience of data manipulation led to testing other visualization types, visualization software and presenting other as-
pects (e.g. top schools, geographic dispersion) that may be interesting to see as well. We found that we had to divide the data into smaller, more manageable sets which resulted in 
breaking up many relationships among the data. Although there has been some work done on academic genealogy visualization, the area contains more data than analysis or visu-
alizations. Therefore, we see the following steps taken:
• We envision a proposed standard for academic genealogy data. There are other sets of such data available, such as the Software Engingeering Academic Genealogy at North Car-
olina State University and the Artificial Intelligence Genealogy Project from University of Texas, Austin.
• The creation of a standard set of tools and visualizations would be useful for each of the communities which have compiled genealogy data. Further explorations in these collec-
tions of data will stimulate additional questions and potentially new methods of visualization.
A challenge encountered in this project was the volume of data to visualize, using freely available, Web-based tools. We recognize that data such as that used here may require 
more robust tools, some of which may need to be created for this purpose. As technology progresses, it should become much easier for applications such as those described above 
to handle large sets of data such as that from the MGP. Additional visualization types that have potential in this area are a timeline, for example an advisor from 1901 followed 
through to today, and a tree view visualization would be worth exploring for displaying the student-advisor relationships comprehensively.
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